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Bow Hazard Mitigation Plan  Update 2015  

Addendum  of the  Turkey  River  
Fluvial Geomorphic Features  Assessment (FGA) Data and  

Fluvial Erosion Hazard (FEH) Meander Belts  
 
This Addendum  is intended as a supplement to the BOW HAZARD MITIGATION PLAN UPDATE 2015 .  
It contains detailed information on fluvial geomorphic features and  resulting fluvial erosion 
hazards within  the Turkey  River  channel. The Hazard Mitigation Committee reviewed this 
Addendum and its associated Maps on June 18, 2015 and voted to accept these  materials 
into the HAZARD MITIGATION PLAN.   
 

CHAPTER 2.  HAZARD IDENTIFICATION AND RISK ASSESSMENT 
 
Turkey River Fluvial Geomorphic and Flooding Events  
 
Fluvial erosion is the wearing away of the river/stream 
bank and floodway. Bed scouring is the wearing away of 
the bed of the river or stream, typically shown as a pool 
type formation at downstream culvert outflows. 
Watercourses with high elevat ion change (stream 
gradient) are particularly prone to flash -flooding 
conditions and most vulnerable to erosion and scouring. 
During flooding or even high flow events, rivers can 
erode their banks and migrate into their floodplains. A migrating river has t he potential to 
impact nearby structures (berms, dams, buildings, etc.) or infrastructure such as river/stream 
crossings (culverts and bridges) or transportation features (roads, drainage structures, rail, 
etc.) in its migration path.   
 
Fluvial geomorphol ogy is the study of how processes of flowing water in rivers work to shape 
river channels and the land around them. Fluvial assessments are a collection of field data 
undertaken within designated river reaches. A river reach  is a length of stream that has 
characteristics similar enough that condition data collected within that length is 
representative of the reach as a whole.  
 
To identify areas of river and stream erosion that could impact public health and safety in the 
Turkey River watershed, the New Hampshire Geological Survey (NHGS) at the NH Department 
of Environmental Services (NHDES) coordinated a fluvial geomorphology assessment  (FGA) 
conducted by Field Geology Services who collected field data along the Turkey River in 2013. 
In addition to Bowõs length, 2.7 river channel miles of the 5.4 miles of Turkey River in 
Concord were assessed. 
 
Three (3) river reaches were assessed in Bow, with one of the reaches spanning both Bow and 
Concord.  These 3 reaches totaling 1.3 river channel miles (6,723  feet), th e entire length of 
the Turkey River in Bow,  had geomorphic and impact feature data collected and are the focus 
of the FGA discussion and mapping. 
 
  

BOW TURKEY RIVER FLUVIAL 

GEOMORPHIC AND FLOODING EVENTS 

Probability  High  

Magnitude  Moderate  

Overall Risk 7.0  
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The Turkey River data features collected during the fluvial geomorphology assessment are 
displayed on the map series Map 5  and Map 6 . With this information, the Town has an 
opportunity to consider areas of identified potential flooding and erosion risk in future 
planning efforts. River assessments data can also be utilized to develop fluvial erosion hazard 
maps. If a community elected to do so, they could use the maps to pursue development 
limitations through the zoning ordinance amendment process to protect infrastructure and 
people. The FGA findings and descriptions are discussed in detail in CHAPTER 6.  FLOODPLAIN 

MANAGEMENT.  
 

 

CHAPTER 6.  FLOODPLAIN MANAGEMENT 
 
2015  PLAN UPDATE 
 
New additions to CHAPTER 6 are fluvial geomorphology data collected for the Turkey River in 
Bow at the confluence with the Merrimack River to the City of Concord border. T wo new 
maps, Map 5. Fluvial Geomorphic Features  and Map 6. Fluvial Erosion Hazard Meander 
Belt s were developed to provide a detailed view of where these potential flooding features 
are located.   
 
INTRODUCTION 
 
Flooding is the most common natural disaster to impact New H ampshire.  Floods are most 
likely to occur in the spring due to the increase in rainfall and melting of snow.  However, 
they can occur any time of year as a result of heavy rains, tropical weather systems which 
produce severe wind storms or hurricanes, or severe winter storms. Hurricanes, generated by 
the tropical weather systems, are a primary source of significant river channel migration in 
the state. Past flood events have been recounted within CHAPTER 2.  HAZARD IDENTIFICATION AND 

RISK ASSESSMENT and the types of flooding hazard risk assessments are provided in HIGH, 
MODERATE, and LOW and the OVERALL RISK.  
 
As introduced in CHAPTER 2, the New Hampshire Geological Survey (NHGS) at the NH 
Department of Environmental Services (NHDES) coordinated a fluvial geomorphology 
assessment conducted by Field Geology Services who collected fluvial geomorphology field 
data in designated river reaches along sections the Turkey River in Bow and Concord. 
 
For Bow, the two (2) maps Map 5 and Map 6 display fluvial geomorpholo gy features 
identified along the Turkey River in Bow, beginning at its  Merrimack River confluence and 
ending at the City of Concord municipal  boundary.  
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TURKEY RIVER FLUVIAL GEOMORPHIC ASSESSMENT 
 
As a result of the many flooding events and existing complications of the very dynamic Turkey 
River, the NH Geological Survey (NHGS) at the NH Department of Environmental Services 
(NHDES) coordinated a fluvial geomorphology assessment of the river. Co nducted by Field 
Geology Services who collected fluvial geomorphology field data in designated river reaches 
of the Turkey River in Bow and Concord in 2013, a suite of data features were collected from 
the Bow town line at the confluenc e of the Merrimack River to the City of Concord municipal 
boundary to the west .  
 
The data were collected along 1.3 miles of the Town  of Bowõs river channel miles of the 
Turkey River, nestled between Interstates 89 and 93. An additional 2.7  miles were assessed 
for the upstream Turkey River in Concord. The entire Turkey River channel me asures 6.7 
miles.  
 
Including the Turkey Riverõs fluvial geomorphology data information in the HAZARD MITIGATION 

PLAN can permit some of the issues identified within the Tables and narrative in CHAPTER 6 to 
be undertaken as Actions in CHAPTER 11. Completing  these Actions could help minimize 
property loss and damage, increase public safety, and enhance grant funding opportunity for 
future projects.  
 
 
Fluvial Geomorphology Data to Ascertain Erosion and Flooding Characteristics  
 
òFluvialó is a term used by earth scientists to indicate action by flowing water and by rivers in 
particular. Geomorphology is the study of the form of the landscape around us, and how those 
forms came to be. Thus, fluvial geomorphology is an examination of how rivers work to shape 
thei r landscapes around them. Additional information on fluvial geomorphology in New 
Hampshire may be found by reading the NH Geological Survey (NHGS) fact sheet, located at 
http://des.nh.gov/organization/commissioner/pip/factsheets/geo/documents/geo -10.pdf . 
 
During flooding or even high flow events, rivers can erode their banks and migrate across 
their floodplains. A migrating river has the potential to impact nea rby structures (berms, 
dams, buildings, etc.) or infrastructure such as river/stream crossings (culverts and bridges) 
or transportation features (roads, drainage structures, rail, etc.) in its migration path.  
 
Extensive collection of f luvial geomorphology data in an individual river reach , that specific 
length of a river and its adjacent floodplain that shares characteristics differing from its 
upstream and downstream neighbors, can provide clues to how the river might change, at 
which locations the river might change, and the likelihood of change in each reach during 
high flow and flooding events.  
 
River Reach Location Mapping  
Three (3) river reaches of geomorphically similar material were assessed in Bow, totaling 1.3 
miles (6,723  feet) of river channel  as displayed in Table 21A.  This is the entire length of the 
Turkey River in Bow. Concordõs section of the river is far larger, at 5.4  miles.  The entire 
river is 6.7  miles (35,469  feet) . 
 
  

http://des.nh.gov/organization/commissioner/pip/factsheets/geo/documents/geo-10.pdf
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Table 21A 
Turkey  River Reaches in Bow 

Geomorphically Related 
Assessed Reaches 

Length of 
Reach 
(Feet)  

Length of 
Reach  

(Miles)  

Reach 1 2,562.0 0.5  

Reach 2 2,410.9 0.5  

Reach 3 (Bow section)  1,750.0 0.3  

Bow Assessed Reaches Length 6,722.9  1.3  

Entire Turkey River  
Length in Bow  6,722.9  1.3  

Turkey River Length in Concord  28,746.0 5.4 

Total Turkey River Length  35,468.9  6.7  

 
Sources: Data collect ed by Field Geology Services and by the NH Geological Survey, 2013; 

Geomorphology assessments protocol determined by NH Geological Survey, 2014; Data distilled and 
formatted for d isplay by Central NH Regional Planning Commission, 2015. 

 
 
Reach 1 begins at the Merrimack River confluence, and extends 0.5 miles to the vi cinity of 
the I-89 onramp. Reach 2 extends 0.5 miles in the northwest direction , crossing under South 
Street. Reach 3 is much longer than the previous two, stretching past the Town boundary into 
Concord, with only 0.3 miles flowing  in Bow.  
 
A mapped representation of all Turkey  River reaches delineated is displayed  in Figure 5 . 
Included are the upstream reaches of the river located in Concord.  
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Figure 5  
Turkey River Reaches in Bow and Concord  

 
Source: Map developed by Central NH Regional Planning Commission (CNHRPC), 2015,  

from data provided by the NH Geological Survey (NHGS) 
 
The Turkey River begins at Turkey Pond in Concord and flows in a southeasterly direction into 
Bow, under I-89 and I-93, and empties into the Merrimack River. This short section of river 
flows through very imporant areas of the Region in terms of commute patterns and 
transportation access.  

 
 

  

NHDES Fluvial Geomorphology Data 
Collection for the Turkey River: 

Turkey River Reaches in  
Bow and Concord 
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Fluvial Geomorphology Data Collection in Bow 
The objective of fluvial geomorphology data collection and hazard mapping is to equip 
communities with information that can assist them in locating potential opportunities for 
stream crossing upgrades, stream restoration or hazard mitigation projects.  With this 
information in the Hazard Mitigation Plan, the Town has an opportunity to consider areas of 
identified potential flooding and erosion risk in future planning efforts.  
 
The Turkey River assessment included an inventory of river characteristics that can be used to 
determine potential flooding or woody material impaction problems. Two communities were 
included in the collection watershed, Bow and Concord, encompassing the entire 35,469  foot  
length of the Turkey River. Examples of possible features collected in the field included:  
 

River encroachments (such as berms) 

Riverside development  

Stormwater inputs  

Beaver dams 

Bridge or culvert locations  

Locations of grade control  

Bank armoring 

Flood chutes/neck cu toffs/channel avulsions  

Channel straightening 

Bank erosion and mass failures 

Vegetated Buffers Less than 25 feet  

Bank revetment (riprap)  

 
Fluvial Geomorphology Feature Maps for the Hazard Mitigation Plan  
Fluvial geomorphic data characteristics identified in Bowõs field and research data collection 
are displayed on Map 5.  Fluvial Geomorphic Features .  
 

Mapped Line  Features  
Many identified  line geomorphic features co -occur in the same location and on both banks of 
the river. Table 21B displays how the total assessed river channel length of 6,723 linear feet 
(the 1.3 miles assessed) in Bow compares to the length of identified bank and channel 
features.  
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Table 21B 
Bank or Channel  Features along the Assessed River Reaches 

River Feature 
Identified in the 3 
Key Reaches 

Total 
Length of 
Feature, 

Both Banks 

1.3 Mile 
Assessed 

River 
Channel 

Length  

1.3 Mile 
Assessed L 

and R Banks 
Length 

Combined 

Percentage % of 
1.3 Mile 

Assessed River 
Bank (L and R) 

Impacted by 
Feature  (Feet)  (Feet)  (Feet)  

Artificial Channel 
Straightening  3,567.0  6,722.9 ---  53.1% 

Encroachments  6,006.0  6,722.9 13,445.8  44.7% 

Bank Armoring  5,799.0  6,722.9 13,445.8  43.1% 

Vegetated Buffers Less 
Than 25' in Width  5,176.0  6,722.9 13,445.8  38.5% 

Riverside Development  2,029.0  6,722.9 13,445.8  15.1% 

Bank Erosion 510.0  6,722.9 13,445.8  3.8% 

 
Sources: Data collect ed by Field Geology Services and by the NH Geological Survey, 2013; 

Geomorphology assessments protocol determined by NH Geological Survey, 2014; Data distilled and 
formatted for dis play by Central NH Regional Planning Commission, 2015. 

 
In Table 21B , twenty  percent ( 53%) of the assessed river channel, or about 3,567  feet, has 
been artificially straightened  by human intervention.  
 
The other identified linear features can impact  either  both banks (L left and R right)  or just 
one bank. Encroachments  such as paths or roads are found along 6,006 feet of the assessed 
river banks, which is 45% of the assessed river bank length.  Bank armoring  which can protect 
against erosion but impact adjac ent banks is found along 44% of the banks ( 5,799  feet).  
Vegetated buffers less than 25 feet  in width  that help destabilize the soil are found along 
39% (5,176  feet) of river bank s. Riverside development  is found along 15% of banks (2,029  
feet ). Bank erosion is occurring on 3.8% of assessed banks (510  feet).  
 
Refer to Map 5. Turkey River Fluvial Geomorphic Features  for  their locations.  
 
The Hazard Mitigation Committee opted to include the detail tables for each geomorphic line 
feature that was surveyed by Field Geology Services or the NH Geological Survey and mapped 
by the Central NH Regional Planning Commission. These Tables are meant to accompany Map 
5.  The data sources for each of the following Tables 21C through Table 21 H remains the 
same as for Table 2 1B.   
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Table 21 C 
Artificially Straightened Lengths  

Map 
Identifier  Subimpact  

Artificially -
Straightened 

LENGTH in 
Feet  

ST1 Straightening 339 

ST2 Straightening 681 

ST3 Straightening 2,547  

Sources for Table 21 C to Table 21H: Data collect ed by Field Geology Services and by the NH 
Geological Survey, 2013; Geomorphology assessments protocol determined by NH Geological Survey, 
2014; Data distilled and formatted for display  by Central NH Regional Planning Commission, 2015. 

See also Map 5. Fluvial Geomorphic Features  

 
Table 21D 

Bank Erosion along the Turkey River  

Map 
Identifier  Location  

Erosion 
HEIGHT in 

Feet  

Erosion 
LENGTH in 

Feet  

Total 
AREA in 
Sq. Ft.  

ER1 Right Bank 3.5  88.0  308.0  

ER2 Left Bank 2.5  65.0  162.5  

ER3 Left Bank 4.0  77.0  308.0  

ER4 Left Bank 5.0  68.0  340.0  

ER5 Left Bank 14.0  59.0  826.0  

ER6 Right Bank 2.0  58.0  116.0  

ER7 Right Bank 1.0  95.0  95.0  

 
 

Table 21E 
Bank Armoring  along the Turkey River  

Map 
Identifier  

Type of 
Bank 
Armor ing 

Impact 
Location  

Impact 
LENGTH 
in Feet  

BA1 Rip-Rap Left Bank 254 

BA2 Rip-Rap Right Bank 162 

BA3 Rip-Rap Left Bank 139 

BA4 Rip-Rap Left Bank 34 

BA5 Rip-Rap Right Bank 85 

BA6 Rip-Rap Left Bank 65 

BA7 Rip-Rap Right Bank 678 

BA8 Rip-Rap Left Bank 672 
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Table 21E, continued  

Bank Armoring  along the Turkey River  

Map 
Identifier  

Type of 
Bank 
Armoring  

Impact 
Location  

Impact 
LENGTH 
in Feet  

BA9 Rip-Rap Right Bank 757 

BA10 Rip-Rap Left Bank 758 

BA11 Rip-Rap Right Bank 859 

BA12 Rip-Rap Left Bank 808 

BA13 Rip-Rap Right Bank 20 

BA14 Rip-Rap Right Bank 239 

BA15 Rip-Rap Left Bank 269 

 
 

Table 21 F 
Vegetated Buffers Less Than 25' Along the Turkey River  

Map 
Identifier  

Impact 
Location  

Impact 
LENGTH in 
Feet  

VB1 Left Bank 1,295  

VB2 Right Bank 583 

VB3 Left Bank 576 

VB4 Left Bank 342 

VB5 Left Bank 317 

VB6 Right Bank 573 

VB7 Left Bank 1,302  

VB8 Right Bank 188 

 
 

Table 21 G 
Riverside Development  

Map 
Identifier  

Impact 
Location  

Impact 
LENGTH 
in Feet  

DT1 Both Sides 303 

DT2 One Side 898 

DT3 One Side 411 

DT4 One Side 297 

DT5 One Side 120 
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Table 21H  

Encroachments onto the Turkey  River 

Map 
Identifier  

Impact 
Type 

Impact 
Location  

Impact 
LENGTH 
in Feet  

EC1 Road One Side 1,609  

EC2 Road One Side 674 

EC3 Road One Side 674 

EC4 Road One Side 1,582  

EC5 Road One Side 181 

EC6 Road One Side 118 

EC7 Road One Side 1,125  

EC8 Road Both Sides 43 

 
Sources for Table 21 C to Table 21H: Data collect ed by Field Geology Services and by the NH 

Geological Survey, 2013; Geomorphology assessments protocol determined by NH Geological Survey, 
2014; Data distilled and formatted for display  by Central NH Regional Planning Commission, 2015. 

See also Map 5. Fluvial Geomorphic Features  

 
Refer to Map 5 for the specific locations of these fluvial geomorphic features.  See the 
Descriptions of Fluvial Geomorphology Features  section for more details on what these 
features could mean for the Turkey River in the future .  
 
 
Mapped Point Features  
Locations of point  geomorphology features are also identified on  Map 5 . These features 
include 14 Stormwater Inputs , which are ditches located at various locations along the 
Turkey River. Ten (10) Bridges and three ( 3) Culvert s were identified on along the length of 
the River in Bow.  Other impact features include  one (1) Beaver Dam located west of South 
Street, Grade Control s at three  (3) locations near the Concord City boundary, and one (1) 
Channel Migration near the Merrimack River .   
 
These impact sites are summarized in Table 21 I. 
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Table 21I  
Geomorphic Feature or Impact Sites along the Assessed River Reaches 

Type of 
Geomorphic 
Feature or Impact  

Number in 
the Assessed 
Reaches 

Stormwater Input  14 

Stream Crossings - 
Bridges 10 

Stream Crossings - 
Culverts 3 

Grade Control 3 

Beaver Dam 1 

Channel Migration ð  
Flood Chutes  1 

Sources: Data collect ed by Field Geology Services and by the NH Geological Survey, 2013; 
Geomorphology assessments protocol determined by NH Geological Survey, 2014; Data distilled and 

formatted for display  by Central NH Regional Planning Commission, 2015. 
See also Map 5. Fluvial Geomorphic Features  

 
The Hazard Mitigation Committee opted to include the d etail  tables for each geomorphic 
point impact  feature that was surveyed by Field Geology Services or the NH Geological Survey 
and mapped by the Central NH Regional Planning Commission. These Tables are meant to 
accompany Map 5. The data sources for Table 2 1J remain the same as for Table 21 B.  
 

Table 21J  
Turkey River Mapped Feature Impact Site Locations  

Map 
Identifier  Impact  Subimpact  

Additional 
Location or 
Dimension 
in FEET 

BD1 Beaver Dam   560 

BR1 
Bridge or 
Culvert  Bridge 100 

BR2 
Bridge or 
Culvert  Bridge 122 

BR3 
Bridge or 
Culvert  Bridge 35 

BR4 
Bridge or 
Culvert  Bridge 60 

BR5 
Bridge or 
Culvert  Bridge 50 

BR6 
Bridge or 
Culvert  Bridge 50 

BR7 
Bridge or 
Culvert  Bridge 100 

BR8 
Bridge or 
Culvert  Bridge 122 

BR9 
Bridge or 
Culvert  Bridge 35 
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Table 21J, c ontinued  
Turkey River Mapped Feature Impact Site Locations  

Map 
Identifier  Impact  Subimpact  

Additional 
Location or 
Dimension 
in FEET 

BR10 Bridge or Culvert  Bridge 60 

BR11 Bridge or Culvert  Culvert  50 

BR12 Bridge or Culvert  Culvert  50 

BR13 Bridge or Culvert  Unknown 0 

GC1 Grade Control Ledge 
4 height 
above water  

GC2 Grade Control Ledge 
4 height 
above water  

GC3 Grade Control Ledge 
13 height 
above water  

MI1 
Channel 
Migration Flood Chute   

SI1 
Stormwater 
Input Road Ditch   

SI2 
Stormwater 
Input Road Ditch   

SI3 
Stormwater 
Input Road Ditch   

SI4 
Stormwater 
Input Road Ditch   

SI5 
Stormwater 
Input Road Ditch   

SI6 
Stormwater 
Input Road Ditch   

SI7 
Stormwater 
Input Road Ditch   

SI8 
Stormwater 
Input Road Ditch   

SI9 
Stormwater 
Input Road Ditch   

SI10 
Stormwater 
Input Road Ditch   

SI11 
Stormwater 
Input Road Ditch   

SI12 
Stormwater 
Input Road Ditch   

SI13 
Stormwater 
Input Road Ditch   

SI14 
Stormwater 
Input Road Ditch   

Sources: Data collect ed by Field Geology Services and by the NH Geological Survey, 2013; 
Geomorphology assessments protocol determined by NH Geological Survey, 2014; Data distilled and 

formatted for display  by Central NH Regional Planning Commission, 2015. 
See also Map 5. Fluvial Geomorphic Features  

 
Refer to the  Descriptions of Fluvial  Geomorphology Features  section for more details on 
what these features could mean for the Suncook River in the future .  
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Descriptions of Fluvial Geomorphology Features  
The following are descriptions of some of the fluvial geomorphology data features collec ted 
during the Turkey River assessment identified in Bowõs surveyed reaches. The descriptions 
include some of the issues surrounding the featureõs appearance. Example photographs (not 
of the Turkey River) are provided to help illustrate the portrayal of th e feature. The 
description data with photographs are provided by the NH Geologi cal Survey (NHGS).  
 
The descriptions attempt to answer, òWhat does the data mean ?ó to help recommend 
appropriate attention on the feature or to develop an action to address pot ential issues. The 
most important descriptor components are provided in bold format.  Not all of these features 
were assessed along the Turkey River.  These photos were not taken along the Turkey  
River but are New Hampshire river photos representative of the  geomorphic feature.  
 
Bank Erosion = length of bank erosion (L and R banks) measured within the river reach  

Bank erosion represents a considerable flood 
hazard, particularly when erosion is located near 
buildings and infrastructure, where such processes 
can cause damage. It is important to realize that 
bank erosion is a natural process, and most 
riverbanks (unless underlain by bedrock) will 
experience a small amount of erosion at the lowest 
part of the banks, termed background erosion. Thus, 
bank erosion c an never be eliminated . Bank erosion 
is naturally enhanced at the outsides of meander 
bends. The bank erosion parameter captures 
situations where erosion is occurring beyond this 
background level, where whole or portions of bank 
faces show raw, barren soil , are not held by 
vegetation, or that have overhanging earth above 
them. Then, the water can access and erode during high flow events. If more 
geomorphology features are present in a reach experiencing a high percentage of bank 
erosion relative to the reac h length, then it suggests an active river channel with an 
enhanced ability to experience further erosion and lateral channel migration within its 
floodplain during high flow events . For example, if flood chutes, active channel migration 
or braiding are oc curring in a reach combined with erosion, then you have a clear indicator 
of an active channel in that area. Additionally, river reaches where mapped straightening 
coincides with a high percentage of erosion is a potential sign of future risks to 
adjacent buildings and infrastructure, as rivers will over time look to recreate 
meanders for themselves .   
 

Bank Armoring  = length of bank revetment (L and R 
banks) measured within the river reach  

Bank armoring or revetment are features installed on 
riverbanks to  stop erosion (such as   riprap, walls, 
etc.). Their presence is a sign of erosion that has 
required protection.  The presence of riprap along a 
streambank, increases the velocity of flow along the 
smooth surface of the revetment, which can lead to 
scour of the bed at the base of the installed riprap, 
leading to the potential for it to be compromised in the 
future. Revetment can also enhance erosion directly 
downstream of the installation, which could contribute 
to further issues, particularly if infrastruct ure is 
situated there.  
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(Vegetated) Buffer Less than 25 Feet  = where the vegetated land buffer width is less than 
25 feet (L and R banks) measured from top of the riverbank within the river reach  

Buffers less than 25 feet represents locations 
where the wi dth of land extending away from the 
top of the riverbank to naturally vegetated land 
ranges from 0 to 25 feet. From the public safety 
perspective, a river experiencing a narrow or 
nonexistent vegetated buffer is a sign that the 
banks are potentially at gre ater risk for erosion, 
given the reduced presence of vegetation that can 
assist in providing integrity to the banks. Situations 
where buffer width is less than 25 feet can be of 
particular concern where slopes adjoining a river 
channel are steep, as this c an increase the velocity 
of runoff, and consequently, erosion.   

 
 
Riverside development  = length of development (L and R banks) measured within the 
river reach  

Riverside corridor encroachment developments, which include buildings and parking 
lots, when pl aced near a river, are at particular risk for the effects of floodwater . 
Additionally, if a river experiences bank erosion and lateral movement at such a location, 
the development can be at risk for being encroached upon by the river.   

 
 
Artificial Channe l Straightening =  length and location of straightened channel within the 
river reach  

Many river reaches throughout New Hampshire 
have been historically straightened  (also known 
as channelization) . Rivers, left to their natural 
devices, meander across their floodplains over 
time. Straightening is the process of creating a 
straight channel path by removing natural 
meanders.  The dredging of river channels, and the 
use of the dredged material to place berms on the 
banks was often part of this process. This wa s a 
historical practice designed to protect adjacent 
infrastructure and properties from flooding by 
increasing the speed at which water moved by a 
site, and thus this is often seen in town centers or 
adjacent to roads. Also, larger rivers in New 
Hampshire were sometimes straightened in the 
past to support log drives. However, the increased flow speeds recurring over time 
increase the forces available to erode and scour of the channel bed and eventually, re -
initiate meandering of the river channel. This process has been seen occurring on 
multiple rivers in New Hampshire, and has threatened parking lots and buildings near 
riverbanks in recent years.   
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Head Cuts (Channel Migration) = location of slope breaks, or steps, in the channel within 
the river reach  

Head cuts are steps in the channel where the river bed downstream of the step is lower 
than that upstream, constituting a slope break on the 
river bed. These are different than grade controls, 
which are comprised of bedrock and will not move on 
time scales of concern. Rather, head cuts are 
comprised of boulders or smaller size material that can 
be moved under high flow conditions. High flows will 
erode into the step as the force cascades over it, 
causing the eroded material to be transported 
downstream and a gradual movement of the top of 
the step in the upstream direction . This can lead to 
erosion of the base of the river banks downstream of 
the head cut, and slumping of bank material, 
potentially threatening downstream infrastructure. 
Left unchecked, a hea d cut typically will decrease in 
size and effect over time.  

 
 
Flood Chutes (Migration) = location of additional interconnected river paths within the river 
reach  

A type of river migration where movement of the 
channel is occurring, flood chutes are additi onal 
interconnected paths on a river which can be 
accessed during high flows. Chutes are often formed 
when sediment accumulation in the channel forces 
flow into the banks, creating erosion and ultimately 
cutting one or more additional accessible paths of 
least resistance. If the main path of the river 
becomes blocked by additional sediment 
accumulation or trees, a flood chute can capture 
the flow and become the main flow path.    

 
 
 
 
Stormwater Inputs =  location of one of several 
types of inputs to a stream  channel which drain 
stormwater, typically from roads  

Stormwater inputs can enhance streambank 
erosion across the channel or downstream , if 
placed in such a way that the output is directed into 
a streambank that is already eroding or is comprised 
of materi al that could be eroded in the future.   
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Flow Regulation Features  = location (a dam) to store 
water from a river to support a number of uses ,  

including but not limited to: hydro -power, irrigation, public 
water supplies, snowmaking, flood control  or recreation. A 
dam that is large enough can lead to decreased flows 
downstream, storage of sediment upstream of them, and 
bed and bank erosion downstream .  

 
 
 
 
 
 
 
 
 
Steep Riffles  = location where an accumulation 
of sediment has occurred, typically acros s the 
river reach  
 Steep riffles occurring across a river reach have 

a steep face in the downstream direction . The 
riffles can range in size and composition, from 
boulders to clay. However, riffles are typically 
comprised of cobbles and gravel.  

 
 
 
 
 

 
 
 
Beaver Dams = location of beaver dam impoundment within the river reach  

Beaver dams often create impoundments that store 
water behind them. Beavers, through building 
dams, can create far -reaching effects on river 
form, sediment transport (by storing sedimen t 
upstream of them), hydrology, and habitat. If 
these are large enough, or if there are multiple 
beaver dams in the same area, they can lead to 
the creation of wetlands  through their large 
impoundments. Beaver dams are typically not 
permanent, and are at r isk of failure during high 
flow events.    
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Large Woody Material Jams  = location of woody constriction in the river channel within 
the river reach  

Large woody material jams can cause the 
creation of a constriction in river flow that can 
lead to concent ration of flow forces into the 
river bed in their vicinity (potentially causing 
bed scour), and laterally into river banks 
(potentially causing erosion) . Jams are 
comprised of trees and logs of varying sizes that 
have accumulated at a location in a river 
channel. However, these are features that are 
created naturally over time, and have been 
documented globally. The key to interpreting 
the locations of these features is their 
proximity to infrastructure or a nearby road 
crossing that could be at risk from t he erosive 
forces these can produce . If other features are 
present nearby, such as mapped channel 
migration, it suggests that a debris jam is producing effects on the river channel. If a jam is 
large enough, or if multiple jams occur in the same vicinity, they can sometimes store a 
sufficient amount of sediment to cause the formation of multiple channels within the 
stored sediment.   

 
Berms (Encroachment)  = type of 
encroachment found adjacent to a river 
channel that runs parallel, or nearly parallel, 
to a stream  

Berms are often built by constructing material 
dredged from the river channel into mounds, 
and thus are often comprised of rounded 
stones that reduces the ability of the berms to 
withstand flow forces in a high flow event.  In 
New Hampshire, many berms have been in place 
for decades, and thus, have trees and shrubs 
growing around them, sometimes making them 
hard to discern in the field. Berms can, but not 
always, be found adjacent to the river lengths 
that have been straightened in the past. These 
are typically built to reduce the risk of 
floodwater inundation of the adjacent flood -plain, and are typically found where infrastructure on 
the floodplain needs to be protected .   

 
Roads (Encroachment) = type of encroachment found in floodplains adjacent to ri vers 

Roads can be found in floodplains adjacent to rivers and can be at risk for effects during flood 
events. If the road travel surface is raised above the floodplain elevation, and if they are close 
to the stream, roads can reduce the lateral access that  floodwater would normally use to 
spread out during high water. If the road is very close to a river, and the river experiences 
severe erosion during a high flow event, the earth material between the river and road can be 
eroded by the river and the road c an be compromised, creating a public safety risk, 
particularly if a route is severed and it proves the only access available to homes or businesses.  
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Mass Failure = location where a stream erodes 
into or undercuts a high erodible landform  

Mass failure s are larger features than bank 
erosion, and occur when a stream erodes into 
or undercuts a high erodible landform , such as a 
tall terrace. These will be characterized by a tall 
feature adjacent to a river channel where part or 
all of the constituent mater ial is exposed for the 
flow forces to further cut into and erode.  

 

 
 
 
 
 
 
Not all of these features will be found along the Turkey River channel. Conversely, o ther 
fluvial geomorphology features present in the  Turkey River but not found within the Bow 
reaches could include those remaining items in the bulleted list in the prior section of  Fluvial 
Geomorphology Data Collection in Bow or be located on the Concord reaches of t he Turkey 
River.  
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Fluvial Erosion Hazard Zone (Meander Belt) Mapping  
The fluvial erosion hazard zone, or meander belt , data is derived 
for river reaches that have been assessed for projects within New 
Hampshire. A meander belt  is that area of land on either side of a 
river or stream channel that a river can potentially access over 
time  as a river naturally migrates across its floodplain.   
 
For identified river reach es, including those for the Turkey River, a 
suite of river geomorphology (condition) data is  collected  that 
provides an understanding of the river channelõs sensitivity  to 
future change (inclusive of bed and bank erosion) within the 
meander belt (or fluvial erosion hazard zone) as a result of high 
flow events. Sensitivity for a reach can be in any one of six 
categories, based on its condition, ranging from VVeerr yy  LLooww to 

EExxtt rr eemmee, with the categories of  LLooww, MMooddeerraatt ee, HHiigghh and VVeerr yy  

HHiigghh in between.  
 
Sensitivity can be defined as the potential of a river to respond to flood events, through bank 
erosion and lateral migration (across the floodplain) processes. Rivers, as a result of the 
combination of the surrounding terrain in which they are located, and extent of past 
alterations, will vary in their likelihood to experience flood -event driven rapid changes. Past 
activities, such as for example channel straightening, can increase the  potential for change in 
a flood. Reaches already experiencing erosion are prone to such rapid changes, given the 
exposed bank materials available for the power of water to erode into. The occurrences of 
such features are incorporated into the sensitivity rankings, where generally, the greater the 
number of features present that can cause changes, the higher the assigned sensitivity for a 
reach. 
 
The fluvial geomorphology data collected about the river allows for delineation of meander 
belts, also known as fluvial erosion hazard zones.  Fluvial erosion hazard mapping can display 
these reach sensitivities to channel changes, ranging from the highest EExxtt rr eemmee to the lowest 

VVeerr yy  LLooww sensitivity rankings. Broadly, assignment of an EExxtt rr eemmee category means a reach 
that is experiencing considerable erosion of its beds and banks, and typically has flood chutes 
and meander cutoffs that increase the potential for changing flow paths and further erosion 
during a large flood.  Conversely, a rating of VVeerr yy  LLooww is typically f ound in a bedrock gorge, 
where the flow path will not change on time scales of concern to people.  
 
Rivers can and do change over time. However, the potential for a bank to erode, or for the 
river to flow down the path of a new flood chute, or a change in flow path during and after a 
flood, cannot, unlike flood inundation, be assigned a risk percentage value because the 
precise location and time of such events are very hard to predict. Therefore, fluvial 
geomorphologists cannot say that a reach in the EExxtt rr eemmee category has a certain percentage % 
chance of experiencing change during a flood. Rather, the six sensitivity categories are 
relative to each other.  When rivers are most active during high flow, a reach with a category 
of EExxtt rr eemmee  is more likely to exper ience issues than a reach in the HHiigghh  category, for 
example.   
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Displayed in Table 21K, three ( 3) assessed Turkey reaches were delineated using scientific 
techniques to define fluvial erosion hazard meander belt locations. Reach 1 was rated as HHiigghh  

aanndd Reach 2 was rated as VVeerr yy  LLooww.  This means on a relative scale, the HHiigghh reach is more 
sensitive to high flow and flooding events  and has a greater likelihood of movement within its 
meander belt  than the reach delineated as VVeerr yy  LLooww. Reach 3 was not delineat ed. 
 

Table 21K 
Fluvial Erosion Hazard (FEH) Meander Belt  Sensitivities  

Assessed Reach 
Segment 

FEH Meander 
Belt Sensitivity  

Reach 1 High 

Reach 2 Very Low  

Reach 3 (Bow 
section)  Not Rated  

 
Sources: Data collect ed by Field Geology Services and by the NH Geological Survey, 2013; 

Geomorphology assessments protocol determined by NH Geological Survey, 2014; Data distilled and 
formatted for display  by Central NH Regional Planning Commission, 2015. 

See also Map 6. Fluvial Erosion Hazard Meander Belt s 

 
The associated fluvial erosion meander belt delineated on Map 6.Turkey River  Fluvial 
Erosion Hazard Meander Belts was developed based upon this entire suite of collected data. 
The map was developed based upon this entire suite of collected data. The aerial 
photography background display ground features, roads, and the geographic information 
system (GIS) mapping data layers on top of the Turkey River and other hydrologic features.  
 
Assessment and mapping of other reaches in the Turkey River watershed are available fro m 
the NH Geological Survey (NHGS). 
 
  

http://des.nh.gov/organization/commissioner/gsu/index.htm
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CHAPTER 10.  EVALUATION AND IMPLEMENTATION OF ACTIONS 
 

2015  PLAN UPDATE 
 

New to CHAPTER 10 is the addition of several Actions identified  as a result of fluvial 
geomorphic assessment (FGA) data (see the acronym after the Action name). These new 
Actions in Table 2 2 try to address certain problem areas as a result of the Turkey River 
assessments undertaken in 2014 as described previously.   
 
 
ACTION EVALUATION AND PRIORITIZATION METHODS 
 
A variety of methods were utilized to attempt to evaluate and prioritize the Actions. These 
methods include the enhanced STAPLEE (Social Technical Administrative Political Legal 
Environmental and Economics) criteria , designating the Action to be completed within a 
certain timeframe, and completing a basic COST TO BENEFITS ANALYSIS,  a later section. These 
prioritization methods are meant to enable the community to better identify which Actions 
are more important and are mor e feasible than others.   
 
STAPLEE Method 
The Hazard Mitigation Committee ranked each of the new or 
improved mitigation Ac tions derived from the Turkey River 
assessment. The total in the Ranking Score (STAPLEE total ) 
column in Table 22  serves as a guide to the relative ease of 
Action completion  by scoring numerous societal and ethical 
impact questions and does not represent the Townõs Action 
importance  priority. Instead, the STAPLEE process evaluates 
each Action and attempt s to identify some potential 
barriers to its success. A score of 36 would indicate th at the 
mitigation strategy, or Action, would be relatively among the ea siest Actions to complete 
from a social and ethical standpoint .  
 
The Committee answered these questions with a numeric score of ò1ó (indicating a NO 
response), ò2ó (indicating a MAYBE/PARTIALLY response), or ò3ó (indicating a YES response).  
 
¶ Does the action reduce damage and 

human losses? 

¶ Does the action contribute to community 
objectives ? 

¶ Does the action meet existing regulations ? 

¶ Does the action protect historic 
structures? 

¶ Can the action be implemented quickly ? 

¶ Is the action socially acceptable ? 

¶ Is the action technically feasible ? 

¶ Is the action administratively possible ? 

¶ Is the action politically acceptable ? 

¶ Is the action legal? 

¶ Does the action offer reasonable benefits 
compared to its cost  in implementing? 

¶ Is the action environmentally sound ?

 

The STAPLEE scores ranged from a high of 32 to a low of 35. The full scoring matrix is located 
in CHAPTER 12.  APPENDIX. The totals  are indicated in the Ranking Score column in the 
MITIGATION ACTION PLAN Table 22  on the following pages.  All STAPLEE answers are subjective 
and depend on the opinions of the Committee members discussing them.   

STAPLEE 
Totals 
Range 

STAPLEE Action  
Ranking:  
Relative  Ease of 
Completion  

3366   --2255  Easiest  

2244   --  1133  Harder  

1122   --  00  Most Difficult   
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Action Timeframes  
 
After the STAPLEE ranking, the Actions are 
further discussed by the Committee who  
prioritizes th em on an estimated Action 
Timeframe  for completion based upon the 
other Town activities (hazard mitigation -
related or not), funding potential for the 
Action, the need for the Action project, and 
possible staff time and volunteers available 
to complete the Action. This relative  Action 
importance priority  is measured by the time 
indicated for project completion. All Action 
projects within the MITIGATION ACTION PLAN 
have been assigned an Action  Timeframe . 
 
Those projects which are designated as Ongoing mean the Action should be undertaken on a 
regular basis throughout the five -year lifespan of the Plan. Actions that could qualify as 
Ongoing include training activities, public education, zoning ordinance or regulation 
revisions, Capital Improvements Program updates, and more.  
 
Short Term  projects are those which are the more important Actions and should be 
undertaken during Year 1-2 of the Planõs lifespan if possible. Medium Term  Actions are 
recommended by the Hazard Mitigation Committee to be undertaken during Years 3-4 of the 
Planõs lifespan, while Long Term  Actions are those which should wait until last, with 
suggested implementation undertaken during Plan Years 4-5. It is important to remember the 
Action timeframes are relative to one another and are an indica tion of Action importance , so 
that if an Action cannot be completed within the Action Timeframe , it may still  be a higher 
priority than other Actions.  
 

Both the Action Timeframe  and the Ranking Score are incorporated into the ACTION PLAN to 
assist the Town with implementing both the hazard mitigation and the fluvial hazard 
mitigation Actions. Table 22  displays sorted priorities - first  according to the Action 
Timeframe  and second according to the Ranking Score. The Hazard Mitigation Committee 
hopes this combined rationale  can provide decision makers with the best possible information 
when deciding to implement Action items.  
 
 

Action 
Timeframe  Description of Timeframe  

Ongoing Action undertaken  throughout  
the life of the 5 -year  Plan 

Short Term  Action should be undertaken  
during Years 1-2 of the Plan  

Medium Term  Action should be undertaken  
during Years 3-4 of the Plan  

Long Term  Action should be undertaken  
during Years 4-5 of the Plan  
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In reality, the annual struggle to obtain municipal funding at Town 

Meetings and the local support needed for haz ard mit igation  projects, 

the limited staff time available to administer and complete the 

projects, and the dwindling volunteer support to help locate grants and 

work on the Action Plan items all reduce the Townõs ability to complete 

successful haz ard mitigation projects within the  Planõs lifespan. This 

statement is true for the Central NH regionõs small communities that 

rely on voter support for staff hiring and hazard mitigati on project 

budget  fundin g, which is 19 out of 20 municipali ties. Projects are 

generally completed on an òas-needed basisó or on an òas-available 

basisó despite the different ways of evaluation and prioritization shown 

within the HAZARD MITIGATION PLAN. Small New Hampshire communities do 

the best they can with the resources available to them to make ends 

meet, particularly in times of economic duress or hardship. Town 

Meeting voters decide whether to approve new zoning ordinances 

which can help mitigate haza rds such as flooding through setbacks. In 

terms of erosion and other geomorphic changes, cooperation with other 

communities along the Turkey River would be essential to the overall 

river management and Action completion success.  
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BOW MITIGATION ACTION PLAN 2015  
 
As an accompaniment to the BOW HAZARD MITIGATION PLAN UPDATE 2015 , the Hazard Mitigation 
Committee developed several Action projects from the geomorphic assessment data. These 
new Actions can assist with life and property protection, emergency services, and planning 
and implementation when considering the Turkey Riverõs dynamic changes during high flow 
and flooding events.  
 
 
Turkey River Erosion and Flooding Hazards Action Plan 2015   
 
A total of four ( 4) new Actions that Bow can undertake to address fluvial hazard issues were 
identified and prioritized. These Actions were developed using the data, maps, and ideas 
provided by the fluvial geomorphology assessment of the Turkey River from the confluence of 
the Merrimack River to the town boundary with Concord ; these are denoted by an (FGA) 
suffix.  The HAZARD MITIGATION PLAN UPDATE will incorporate the Act ions within Table 22 .  These 
(FGA) Actions complement the existing Ac tions and are to be equally considered for 
implementation by the Town.  

 
Table 22  

Bowôs Mitigation Action Plan 2015: Turkey River Fluvial Erosion and Flooding Hazards (FGA) 

Action 
Number  Action  

Action 
Timeframe  

Ranking 
Score -  
Relative  
Ease of 
Completion  

Who is 
Responsible 

Approx 
Cost to 
Town*  

How 
Funded 

 
NEW    
#33-2015 

Initiate Discussions with NHDOT 
Regarding South Street Bridge 
and I-89 On-Ramps and Off-
Ramps over the Turkey River  
(FGA) 

Medium 
Term  
3-4 Years 34 

Board of 
Selectmen  $0 N/A 

 Consult with the NHDOT to determine 
whether they  have completed a 
current analysis of flow capa city and 
velocity using the newest methods for 
accurate measurement . A 
Vulnerability Assessment would be  
the desired product  for (Town) 
emergency management planning 
purposes. 

   Cost is in-
kind staff 
and 
volunteer 
labor as 
part of 
normal 
duties.  

 

NEW   
#34-2015 

Produce an Educational 
Program for Future 
Development to Place 
Appropriate Erosion Control 
Measures on Site  (FGA) 

Short 
Term  
1-2 Years 35 

Community 
Development  $500  

Community 
Development 
Operating 
Budget 

 Help new developers understand the 
appropriate mitigation measures 
when developing new sites along the 
Turkey River prior to site plan 
review. May include disseminating 
information to owners of developed 
property. This will become an 
ongoing Action after educational 
program is developed.  

Will become 

Ongoing 
after 
developed 

 Emergency 
Management 
Department 
assistance 

Cost is for 
paper, 
stipend 
labor 
wages, 
and  
postage. 
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Table 22 , continued  

Bowôs Mitigation Action Plan 2015: Turkey River Fluvial Erosion and Flooding Hazards (FGA) 

Action  
Number  Action  

Action 
Timeframe  

Ranking 
Score -  
Relative  
Ease of 
Completion  

Who is 
Responsible 

Approx 
Cost to 
Town*  

How 
Funded 

NEW   
#35-2015 

Evaluate Potential Risk to the 
Water Pump Station on the 
Turkey River with a 
Vulnerability Assessment  (FGA) 

Short 
Term  
1-2 Years 33 Town Manager $10,000  

Sewer 
Fund User 
Fees 

 The new municipal Water Pump 
Station is shown on the maps as in an 
area of channel migration. An 
engineering study (vulnerability 
assessment) is needed to discover any 
potential risk s to the Pump Station  

   Cost is for 
an 
engineerin
g study 
produced 
by a 
consultant  

 

NEW   
#36-2015 

Insert Required En gineering 
Analysis for New Development õs 
Erosion Control Measures on 
Site Shown with in the Turkey 
River Fluvial Erosion Hazard 
(FEH) Meander Belts into Town 
Regulations (FGA) 

Medium 
Term  
3-4 Years 32 

Community 
Development  $500  

Planning 
Board 
Operating 
Budget 

 Using Map 6, ensure any new site 
development design considers future 
erosion hazards and potential 
mitigation measures. Site Plan 
Review Regulations and Subdivision 
Regulations will be amended to 
ensure erosion control measures are 
incorporated into site design and 
compliance.   

  Regulations 
adopted by the 
Planning Board 

Cost is for 
public 
hearing 
notificatio
ns and 
other 
public 
notificatio
n. 

Cost is in-
kind staff 
and 
volunteer 
labor as part 
of normal 
duties 

 Source: Bow Hazard Mitigation Committee 20 15 from the  NHGS Turkey River and Field Geology 
Services data collection 201 3; NHGS Turkey River Assessment Explanation Guide, Spring 2015; Data 

distilled and formatted for display  by Central NH Regional Planning Commission, 2015. 
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COST TO BENEFIT ANALYSIS FOR FLUVIAL HAZARD ACTIONS  
 
 
A total of four ( 4) new fluvial hazard  Actions were identified as a result of the Turkey 
assessments and Hazard Mitigation Committee initiative. The last component to examine is 
the Cost to Benefit Analysis  for each Acti on. As indicated in the above Table 22  and Table 
22A, t hose Actions that cost the least or impart the highest benefit to residents and 
businesses are not necessarily the first Actions to be c ompleted based on their Ranking Score 
or Action Timeframe . This method evaluates the Actions in a different way to ascertain what 
is the likely most beneficial Action compared to its cost. This concept is known as the 
expression òthe biggest bang for the buck.ó The cost to benefit analysis is another tool to be 
considered by the Town when working to complete tasks from the Action Plan. When an 
Action displays a cost range, the lower figure  of the costs is categorized.  
 
 
$0 Cost  
One (1) of the four (4) new Action items listed are estimated to cost $0 to the Town.  Costs 
are minimal as most of these $0 Actions are often performed by paid Town personnel as they 
complete their work duties or by Town volunteers who are not paid for their services. The  $0 
costs are for labor only and are an in-kind expense borne by the respecti ve Department  or 
Board.  Other $0 costs could be borne by other parties and not the Town. Any equipment 
needed is already owned or accessible by the working individuals . Other in -kind costs covered 
by the Town include printing, photocopies, paper, and publ ic noticing. Most of the Actions 
with $0 cost include Actions that generally consist of Training and Preparation ,  Public 
Information and Involvement,  or Planning and Implementation .  

The highest benefit gained for each $0 Action is dependent on the probabil ity of a hazard 
event, the type of hazard, the location, and its magnitude.  However, the following fluvial 
hazard Actions may provide the best cost to benefit relationship:  
 

  NEW 
#33-2015 

Initiate Discussions with NHDOT Regarding South 
Street Bridge and I-89 On-Ramps and Off-Ramps 
over the Turkey River (FGA) 

Medium 
Term  
3-4 Years $0 

 

 
Less than $1 ,000 Cost   
Two (2) of the four ( 4) new Action items are  low cost under $1,000 . These are typically 
considered nominal costs. Many of these Actions require a moderate in-kind effort by Town 
Department staff or volunteers  to complete. Costs include paid labor, office supplies, 
photocopying budgets, small equipment rentals, and training costs. Many of the typical 
Actions less than < $1,000  consist of Emergency Servi ces and Planning and Implementation  
activities.  
 
The highest cost to benefit gained for each Action is again dependent on the probability of a 
hazard event, the type of hazard, the location, and its magnitude.  Potential loss of life and 
property are extre mely difficult to predict or place a dollar figure on. However, the following 
fluvial hazard  Actions may provide the best cost to benefit relationship within this monetary 
category based on their capability to positively affect a large number of people:  
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NEW 
#34-2015 

Produce an Educational Program for Future 
Development to Place Appropriate Erosion 
Control Measures on Site  (FGA) 

Short Term  
1-2 Years $500 

NEW 
#36-2015 

Insert Required Engineering Analysis for New 
Developmentõs Erosion Control Measures on Site 
Shown within the Turkey River Fluvial Erosion 
Hazard (FEH) Meander Belts into Town 
Regulations (FGA) 

Medium 
Term  
3-4 Years $500 

 
 
$1,001 -$25,000 Cost   
One (1) of the four ( 4) new Action items cost s between $1,001  and $25,000 , up to a 
moderate amount  of funding, often spread out over time.  The higher end of the cost range 
includes those projects which should be placed into the Capital Improvements Program (CIP) 
to be paid for over time or those for which a warrant article should be approved at the ann ual 
Town Meeting. These Actions are often Life and Property Protection or Emergency Services 
tasks which require a lengthy effort by Town Departments to complete. Costs include paid 
labor and materials for installation of culverts and drainage systems, dev eloping long-range 
planning documents, building renovations, and capital reserve funds.  
 
The highest cost to benefit for these Actions is difficult to anticipate, as most of these 
expenditures would help keep the T own operating safe ly. These Actions could provide the 
highest cost to benefit based on their capability to positively affect a large number of people:  
 
 

NEW 
#35-2015 

Evaluate Potential Risk to the Water Pump 
Station on the Turkey River with a Vulnerability 
Assessment (FGA) 

Short Term  
1-2 Years $10,000  

 

 
 
All of these projects , regardless of their Cost to Benefit Analysis  by the Hazard Mitigation 
Committee, have substantial benefit to the Town of Bow. Challenges will be inevitable to 
those Actions which require staff time, volunteer time, funding , and/or approval of  the Town 
voters. Depending on the level of importance the Town officials place on these Actions, 
projects might need to have champions to see them through completion.  
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STAPLEE RANKING SCORES      
 
 
The STAPLEE process discovers the relative ease of Action completion  by scoring numerous societal and ethical impact questions 
and does not represent the Townõs Action importance  priority . The ranking scores in Table 22 A are reflected within the overall 
prioritization of the Action project s shown in Table 22 . The entire matrix of STAPLEE Action Ranking Scores for the entire 
Hazard Mitigation Plan  appears in the documentõs CHAPTER 12.  APPENDIX.  
 

Table 22A  
STAPLEE Ranking Scores of Fluvial Hazard Actions  

 

Action #  

                Does/Is the Actionéé.                                                                                                                                                                                                                                                                                               
Action  

Reduce 
Damage
? 

Contribut
e to Town 
Objective
s? 

Meet 
Regulat
ions? 

Protect 
Sensitive 
Structures
? 

Implem
ented 
Quickly
? 

Socially 
Accepta
ble? 

Technica
lly 
Feasible? 

Administ
ratively 
Realistic
? 

Politica
lly 
Accepta
ble? Legal? 

Have a 
Reasonable 
Cost to 
Benefits? 

Environm
entally 
Sound? 

Total 
Ranking 
Score 

#33- 
2015 

Initiate Discussions with NHDOT 
Regarding South Street Bridge and 
I-89 On-Ramps and Off-Ramps 
over the Turkey River  (FGA) 1 3 3 3 3 3 3 3 3 3 3 3 34 

#34- 
2015 

Produce an Educational Program 
for Future Development to Place 
Appropriate Erosion Control 
Measures on Site  (FGA) 3 3 3 3 2 3 3 3 3 3 3 3 35 

#35- 
2015 

Evaluate Potential Risk to the 
Water Pump Station on the 
Turkey River with a Vulnerability 
Assessment (FGA) 2 3 3 3 2 3 3 3 2 3 3 3 33 

#36- 
2015 

Insert Required Engineering 
Analysis for New Developmentõs 
Erosion Control Measures on Site 
Shown within the Turkey River 
Fluvial Erosion Hazard (FEH) 
Meander Belts into Town 
Regulations (FGA) 3 3 3 3 1 3 3 3 1 3 3 3 32 
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CONCLUSION 
 

This Fluvial Geomorphic Features Addendum of the Turkey  River  for the BOW HAZARD 

MITIGATION PLAN was developed as a stand-alone document which could also be incorporated 
into the PLAN. This Addendumõs identified Actions will be considered during the Townõs 
implementation efforts in accordance with CHAPTER 12.  PLAN MONITORING,  EVALUATING,  AND 

UPDATING.  
 
The Turkey River fluvial geomorphic data collection, development of assessments and the 
regional Addendum s, and working with communit ies was funded by the Federal Emergency 
Management Agency (FEMA) as administered through the NH Homeland Security and 
Emergency Management (NHHSEM) and provided to the NH Geological Survey (NHGS).  

 

The Central NH Regional Planning Commission (CNHRPC) developed the Addendum  and its 
associated Map 5 and Map 6 with the geomorphic data collected for the Town of Bow and its 
HAZARD MITIGATION PLAN. The Hazard Mitigation Committee made the decisions for the 
community regarding its content and priorities.  The Addendum and Map 5 were revised in 
September 2015 to include the Map Ident if ier  column in the document  and the respect ive 
labeling on Map 5 as requested by the community.  

 
For more information  or technical assistance about the data and maps within this Addendum , 
please contact :  
 

 
NH Geological Survey (NHGS) at 603-271-2876  
A division of the NH Department of Environmental Services (NHDES) 
www.des.nh.gov/organization/commissioner/gsu/fegh   
 

 
Central NH Regional Planning Commission at 603 -226-6020  
www.cnhrpc.org   

   
 

 
 
Town of Bow at 603 -228-1187 
www.bow -nh.com  
 

 
 
NH Homeland Security and Emergency Management (NHHSEM)  
www.nh.gov/safety/divisions/hsem  
 

 
 
 

Federal Emergency Management Agency (FEMA)  
www.fema.gov   

 


